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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce a CMOS sensor by connecting plural 
photoelectric conversion areas to an FD are formed to several pixel each via a 
MOS transistoKTR) switch. 

SOLUTION: The image pickup device is provided with a photoelectric conversion 
section 1 of a photoelectric conversion element, a photo gate 2, a transfer switch 
MOS TR 3, a reset MOS TR 4, a source follower MOS TR 5, a horizontal selection 
switch MOS TR 6, a source follower load MOS TR 7, dark output, bright output 
transfer MOS TRs 8,9, dark output/bright output storage capacitors CTN, CTS 10, 
1 1, a horizontal transfer MOS TR 12, a horizontal output line reset MOS TR 13, a 
differential amplifier TR 14, a horizontal scanning circuit 15 and a vertical scanning 
circuit 16. Thus, an FD (floating diffusion) region and a source follower amplifier 
having been provided to each pixel in a conventional image pickup device are 
formed to several pixels each and plural photoelectric conversion regions are 
connected to the FD region via a MOS TR switch. 



LEGAL STATUS 

[Date of request for examination] 1 8.1 2. 1 998 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application converted 

registration] 

[Date of final disposal for application] 

[Patent number] 303 1 606 

[Date of registration] 10.02.2000 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 




Copyright (C); 1998,2003 Japan Patent Office 



(19)B#B#«Jr (JP) (12) ^ ij# 1^ ^ ^ (A) (H)»?lFfflg^Pi#^ 

#|PW9- 46596 

(43)&B B 9 ^ (1997) 2 £14 B 

(BDIntCl. 6 ISSUED ffrtSiS^ F I Sffi^^®0f 

H 0 4 N 5/335 H 0 4N 5/335 E 

P 

HO 1 L 27/146 HO 1L 27/14 A 



sies* mxm<D&8 OL (± 9 H) 



(21)fflH#*» 


ftKW- 197471 




000001007 










(22) WISH 


^7^(1995)8^2 0 




JfcKffiAHKm? 3 T B30# 2 ^ 






(72)»W# 










JlO5CSABBKT;tL^3TB30#2^ 














(74)ttSA 





(54) [%^<D«i»] tmmmmmw 



(57) [g^] 

mm -b > if s c <t «aw i -r s . 

<4^ft£ V -X 7 * □ 77 >7'-C^g|5^m^r £@t«g 

LxmwiL. ±.mv-x? *a>7T>y$:m.wmciffl. 

MOS h7>i/Xi!ir- h <ty- bT©^Jlrt>6&& 




1 

v ? fciX UT7a-f ^> iff 4? *—V>a >SP^5£^ 

fi^t£ y - * ^ * a 77 >7'X'ft$>^Bijj-t &@i*}f 

l -^©Huie^a-f 4 is*?? 4 y a.— i>H >8B&Ci&fI© 
flirSeitfcSBft*? 1 *^:* ^'^M L . tufa 

v - x 7 * n -7 r > -7 - £8tiiijSlcc l ttj&aw s c t *<tt 

[«*i2 ] li^^B i fciB8©@#J8tfc«g*Ji>r, 

T©£^B#> 6 «t & C £ £ T £ BfWSfcHg. 

88©MOS Y z>>V>X i> tm—JMrCi'm^tcC 

wrffijeroft*^** p n * nr >f * - * s c 
[insets] it&a i tcfB«cDaft»«Eiig*ji,»r. 

•t-rssttsatfcgjg. 

[M#8 6 ] flfc&S 1 KBI^HWMMIta««Kfl 

So 

HUfB^P — ' r-Y :7^-^a>gNHc4>&< £&2 

o©«re*^»*^-i3D«s*»iii[r set i r 

£iffifttfHifc£ga. 

miE^mssssR^HDm^m uc -/ > * - u - ^2tc «t 

[0 0 0 1 ] 

XY7 f u^sa*«sH#sw^accRn-4 «>©T?* 

[0 0 0 2] 

m*<Dmfrt fit*, H«ttWR^iurw. J&BHft 
£ pjfcg <t T &#JS i Kf fc» i **Sf**> 6 «c 4 M O S *J6 
*++yr©»»3JS'CFETa<i:CCDS(b 

Tl>£ 0 C©«fc^&ifBSHfttB»$Ea©l otc v CM 



(2) «fB¥9-4 6 59 6 

2 

IfcbBg-r) C<D£ A y'<D1zZs'*}~& I EEETR 

ANSACTIONS ON ELECTRON DE 
VICE, VOL41, PP4 5 2-45 3, 1 99 4 
te£<D3cffl~C&9k$tlXl>2> 0 0 1 l(CCMOS-fe>1f 
(DMi&mtm (B) (A) £/c, 0 

1 1 (C) tt*t^}ftgS©3l£^h v(DSS*C[)li(Dtt 
»H*. 011 (D) fcWG^-h ^<DB«a©WOtt« 
0**Vfo 

[0 0 0 3 ] 011 (A) (B) lt€tel>X, 
10 }&gfl, 2te:MOS h^>^X^?Ccj:4^* K 3 

tefeiMX^ ^MOS h^>^,X£, 4^»;-fe^hflaM 
OSh7>yX^, 5(Jy-^7^a77>7'MOS h 

7{iV-^7*P7MMOSh7>^^, 8&S 
Ptffi^fejMMO Sh7>^X^ 9 teWtttf)&MMO S 

[0 004] J/c, 17(JPi^x;k 18«y-hK 

ttlR* i9«-i@^ysi, 2 owrjta?j<y s i , 

20 2 UJ:n t :7U-fw >^tw a >^ilS (F 

D) r&& 0 #iz>1f<D«F»© 1 o«7^CMOS 
>isX% - 7'D-kX3>A^y;TO^ iS^gPcOMO 

c d torn isXH&tcnmxs *aoci n 

[0 0 0 5 ] *«C*fBSa «rtt*«:2^*. 5W\ v * 
iECD^JE^Enflp-r^o FDBB2 l«Sa*, ^;l/-^> 

30 yRS±©/c^*iJ^^;u^ </> r*^ -rcc ur«isv 00 cca 

[0 0 0 6 ] *^3ftBPl , PMV*>11 7<bFDgP2 
lCDPflCCti^MOS h7>^^3W6x*W- 

h^- h 2Tccffa-r* (011 (o ) 0 mfrmovt . 

40 U 7* hy-h2TO«^-«rFDSB2 l^^tclESI 
$ i± 4 ^ ©Jffll^ nVU X <*> PC, $IJfflJ^ nVI/ 7s <t> TX&^m-? ^ 
(0 11 (D) ) o 5G±n$£C<b2>tcit>> WS&SJX 
W*flKftS»i«:tei>rtt»Sfeo«ct^ FDSP2 l cc« 
^^3ti4<b*^-<D»CCj£GrFDgB2 1 OWfiLtt 

mtrz. wsfi^v-^7*D7«irttv-^ 

7tP77>7*MOS h'7>> ? X^5C0V-X^:^0r 
T'#^ 0 FD8B2 1 tefc^T. 'J-fe? htCjc^kTC^ 



3 

iSt-^o atorccocMOS-feVifttfs^^xriB 

[0 00 7] 

CO 0 0 9] *jB98«:«SWl<OBWBCMOS-fe>* 
[0010] 

U *(OFDB«{ca»03C«E»H«4MOS 

[0 0 1 1 ] t©«/&CCj:9y-*y *P«7CDMOS h 
7>>>X£T>:7\ *¥««JRfflMOS 

[00121X, FDSB^OKiUMOS h^>^X^CD 

[0013] $6cc. iftgftsafec^, matt* 

S h h£Jg3[p]&§<DMOS h^>^X£ 

[0 0 14] 

[0 0 15] OIIIXMM) H16C, *mMtc<ti2>mi 



(3) #gU¥9 -46 59 6 

4 

HERtt. *t>^«^Ur 4 1 9 2 0?ijx l 0 8 

^7tU77>7*MOSh7>yX^ 6 te7k¥MtR 
X>/7^MOS h7>^X^, 7«V^7tP7(Dt 
10 !MOSh7>^^ t 8«fffW^$siHMOS h^>^ 
9«KfflAJEiHMOS h^>^*£. 10«Bgm 

amkmctr i i tewmjjwm&mcTs. i2«* 

¥KSMOSh7>^^ 4 1 3 «*¥tti2J« U *fe y h 
MOSh7>^^, 14ltmtotittT>7 % 15tt* 

[0017] H 2 tC®«aBO»rBiSI*7R-r. HHCCtel* 
T, 17«PM-)x;k 18B^-h»fk«. 19(J- 
■ a#y S i , 2 0ttXJlB#y Si 4 2 1«n f 7P 
-f^>^^^-i;3>S(FD)t$,^ 21© 
20 FDte«((DiSHMOS h7>^^4^0TWJO*18 
JftSSiSittShSo SHfCiJlir. 2o(D|£j£MOSh 
7>^^3<DKU-f>4FDS2 1 *ft»ffcUT»«l 

a*. Ana»rFDaj2i*a»LrfcAt>. 

[0 0 19] ^TSH^2dS§l 6#>6<Z>#^5>^tH 

30 'J-feyhtS. ^/c©Jiai^VUX</>Ro,0PGOO,</)PGe 
^>fiL, 'j-b^hfflMOSh7>^X^4^t> 
iL 7* h 2<D— Jia^y S i 1 9*yW<tU 

r*5< 0 B$£ijTo&c:fct,>T, SW^ux^so^Wi 

i, m2 ><DmM%n&mtR~?2> e ^cmw^)i^<t> 

Ro£u^£U FDSP2 l(DV~tey h £rit#>s F DSB 
2 1 ?:7U-f^>mi4L 4 V-X7*a»77>^ 
MOS h7>vX^5©y- h • V-^B^-iL 
/cf£, B^JTl^C*>l^r$li®>'^ , ;^X0TN^:>'^>( r <*: U F 

40 DSP 2 i©Hf«EE*y-x7*n»7»f^rSa^facTN 

1 0CCffi^7$ti-^ o 

[0 0 2 0 ] :WC. f 17^ >OffiigCD3fcS^8ltti;*7% 

TKiS^-Y ^MOS h^>^^^3*29SU/cf^ B# 
£UT 2 (Cfc(rir»JfflI/^U^ <^> P GOO^: P- <b LtW 
^> 0 CCDBfy^- hy- h 2CDTCCj£^ 0 -cCi/c^7 : '>^ 
t^#F*±tft, *«4*ty7*FDaJ2 

A tittSfJiB^^^i/x 0 T x rtt& < * €> 
50 HS«{ar fe ^ * to ft c 



5 

[0 0 2 1 ] m%lT 2 XV KflMfc«£8S» 
1 ^e,OSWFD»2 1 IC&mZh&C F 
lOMiiL&ftfc&CXmt'tZCtlCtj:*. CCD 

^ >^t£ltr&S<DT\ FD8P2 lOOmffi^^JTa 

1 (CHATS. C©«FjS"C»1 ^-f>OBi*©B|Hl*4 

7fem^«^n^nssssc TN ioic TS i lccsflts 

**RH#*PJ-te* HMOS h^>^X* 1 3t»IUr 10 

aaais i 5 <dt£s* -y s > ^m-^-cccfc o*¥m*«ccin 
^<DBtt±iA<b7ttBA^ttsA^nSo cob$ v wm&mc 
t n i 0cbc TS 1 1 <d&wnhi i 4ccj:^r, ^mmt> 

t3o-i2, 30-22 <D3tmmzmM3 0-11, 
30-21 £mnic3t*<Dwm&mc JH i o <hc TS i i 

&c88iSttS#, *(0S*mLtt*^p*Sia8Sl 5^6 
©^^5>^;i/^*iH*^l6Lr*^tB*»6cS 20 

*wi/rffliwiB»i 43&>?>m*sn*. 

[0 02 2] #SS5609-Ctt. SSftm^VouT^^ * 7*1*3 
££5fcCDC D S (Correlated Double Sampling : tlHHZlIr 

[0 0 2 3] ^SSSC TS 1 1 &cWtB*4tB*L/c^, 
>>X£4£2ijI0F DS&2 1 *m$iVDtfC';-k? ft 

SiC TN 1 0<hC T5 1 1CC**#W6J*:S1RU BSW* 
RO^m^^BXDtHTo «±<Dffi»6cj:0. II, »2 

3HaS&*j£ff3-l*, PJ«{cSr2n+l. S2n + 2 (n 
= 1. 2. -••) (DmfrmLZVrZiteWffl&mXWy 
x.S 0 IP%, n=l<DJg^te v *TWJ(B'WX« Si* 
/Wil, ^^C^CC^Ri*P-4U, ttl>rfMfll"°Jl' 
*4>TN, </>TX01*;W <!: U ftJ^Vl/X <*> P G01* 40 

B#^^<huria^3 0-3 l, 30-3 2<Dmmm-^^ 

K^tBTo fM©^*<£TXeX </>PGei£t>* 

±E<biaacc«|ffll^X*E|lflILT % S^3 0-4 1 . 

30-42 <Dmmmn*m&m? 0 

[0 0 2 4] *3S6WcfeCvt, 1EBRCC 1«©V-X 

7*P7*g9:c^Ttc % 2H3t«: il(Dv-X7*09* 

hMOS h7>^$?44«0^tC-rSCi^t^ 50 



1SHf9-4 6 5 9 6 

6 

Bi^CDaiSYbCC^SSJaMt^BlTgfS. X. FDSB2 
1 *2H*T?**Yb$-&SC<!:K:J:0. V-^7tP9 

STfflrtf/cfe. IRSOfiTilS^Ccb^arS. 
[0 0 2 5 ] *^©«ijcr>4#a<5: It, 2 i®^jy_kCD{I 

-5f£FDSB2 1 ^rjaSt^ciwos/N^ 
±2i*SC£kWe>ftSo Ctitt, @SS^<^T 
ttKW^wZA s >^£>#(D^H-cH3gr#So ± 

r 2 mmm^<Dmn<om^(D ^Y^>^t-h^i4 

tc^To K©H3r»»J|SP^^bx*TXoo4 
MtB'lrt/;* <t> TXeO, frjffll; </> P Goo^$(J@J^-jux 
^PGeCXD^-Y 5>^?rliE^Te>Or^/c^, fln# 
aWteHWD*-/ ^>^r*>S 0 1 <t 

i!30-2 1 <b^6HBSCC«#ttJTfc«>K: k £T3HJ$J 
^';l/X(/>TN^A-f <b SIB US*** 6 -f * 
HJ L , ©J® ^VUX 0 T X 004 ffifflsW 7, <j> T X e0 
SO'SJ^^l/X^PGOOiSfJ^^l/X^ PGe0£, 
**gH5K:/W, n-4LT, F DSB2 1 kUto^TSo 

cntc^o, ra«F?ai«:±T2oo*TOft»i©m^* 

FDSP2 ir»P»T*C4#5pISB4aS. fi£oT. i3 
©*-f 5 >yCC<fcS2'0(D^^ 5>m«orw 
m«WSl^(C«iB)B«S»«*, — ^4<D^ 

WffitftSo 

[0 02 6] ±8BSBS6Wc*50*r«, F DSR2 1 CC2o 
T\ W^tfCMOS^P-feXCC^S^XSr, isg© 

#tr-^So 

[0027] *mmmcte\,*xmm$R3 oosmos h 
7>^^ &i^r n it-si u r mmiM^mmi t l x 

tpmos h^>^x^r»^-rs<D^>^Dj#gr^> 

[0 02 8 ] (m2mmm) m$ic#§micj:zm2m 

*W©«B80880*:^T P ^JSWc^^r, eiUKJIR 
^»^r#sacc«S^^ ^^2 2*fft^/cCi*«F 
Sit^o ilillMTOSl7^>il2 7>f>©JlD 
»37^>i»47-r >© Wtf l&2^ 

«^^7f2 2^^^ m2tm3u><DM 
[0 02 9 ] m2tm3uy<Dmn<Dm^. mi ~>a 

>OR*tHL/«ia3©^-Y 5>^*rT0-T4iil^. -€* 
©»I2«7-Y>*K*H1TKCC % SW^VI/X^TXeOi 
MISP^^l/^ </>TX0l, $IJ^^'Jl/X </> P GeOifMISJ^l/* 
<^>PGel*^5]B$^c>'^-Y, P-il, ^J^^U^</>F4>$fJ 



mmc&i&Lx. mm 3 0-2 1 i®^3 0-3 i<om 

MM 3 0 - 2 2 <hiHSI 3 0-32 Oiij^fi-^^SSgS 

, ^^r^3^-<><hm4^><>itgi^^jffli^ 
^^m^twm^x. HBg3 0-3 1 £®WK3 0-4 1 

<£>ilj^{f-5f£. &OHj^3 0-3 2 ilf 3 0-4 2 CD 

[0 0 3 0] fifoT, ^5CD(Hlffi^^^^±CC. 0 6 
Oi^&ffifr^lf^^:? j JlZZBf&Ttlte. NTS 
C^CDjtSfccfctltf, ODD 7^Jl,rai 

Y e + GCDtfJ^<b, W;U*3I3 ^ > <h!g4 >CD«I 
<bUTC v + G, Y. + M, CDtli^)l[iCCf#^,Ci^r* 

ir. even (ffl^o ^ -y — ^ Kcc^c^r^> v mx-&m 

2"? J>tm3^>(XDffi£LXC y M, , Y e + G 
CDm^i, m«S37>(><!:S47^>C ¥ + G, Y 

gCDTV^ffi (NTSC, HD) Itt 

^ • 5>r>^) torn m- <o2-r><om.^k 

feft #*SSCC^j|Rr & C <fc 9#*J1IB <h tt * . 
[0 0 3 1 ] X, 2BBt«Cc*yl»r*>, «tt*^3>y 

n-itnii ^2 zvmt&tyLx. m 

?x&mmmtcmmmc^Lxm&tiiLtcK>. 2mm 
<Dmmnzm&mLtci)xz2><Dx. mmmmcmcx 

[0033] #^Wt*5i>r, i$ecen«ffi^iitt 

[0 0 3 4] <»336*«) H7CC**I8«:J:4»3* 
[0 0 3 5] H7 0C*5l>T, &»JfflL"';l/*<D*-f 5>y 

0-21 oxflBQAW 1 (Dmmtmm 30-31 coytm 



(5) #S¥9-46 5 9 6 

8 

1 <D®§f t&Zs -f^MOSh 7 £ 2 3 £r 

3Siirsc<tt?an#sti, ®ist3 0-2 1 cdismmos 

h7>^X^3^iLtV-^7*P7MOS 
>>X 2 5 , ^MOS F7>^^6^Lt 

[0 0 3 6 ] H6&C5Vr*Sfe*1f ^ 

^**jBRE-rn«, »2jU5S0a<bins«:, odd 
$0 y j -)ih~xum^*mi ^j^±m2?j><Dm 

tLXC v + M g , Y e +G(Z)ffl^i, m^3 7>f 
10 >if47^XDf0iUrC v + G, Y e + M 0 <Dtttf} 
*JIitCf#SC:<L^-c#, EVEN (mm yj-KYK. 
te^Xi>. MZ&m2^-(>£m3^J><Dm±LXC 
v +M q , Y e +G<Dttit>t. MitfS3 7-{>ig4 
<5^>C V + G. Y e +M g ©ffi**JB«:»&Ci*ST 

[0 03 7 ]^ot, ^>£- uxlgKrtc:tet,>T, od 

D7-f-^F-CttFD«rft»*m^ EVEN7-/- 

lit, FDSB^H«j3-t*£. ^^^^EVEN7^ 
20 JbK, ODD7 j-JlrFxmx&MitK #*J6Wc*5l> 

<br, m2mj&mtmmtrc. &#zm*m*nin>ct 

[0 0 3 8 ] (»4*««) H8«:*»3l!«:j:i»r43l 

iswi©«i^iHiK047^-r. *jafiWctei^rtt. Tfcm^ 
30 4*ffli^c<b«:«Fai-r4. m 9 icmmcommmzfrs 

[003 9] ^8, H9<D»f^««rs. srwfw^^ 

;^^^R^>'^^<hL,rFDgP2 1 *««VDDCcy-fe^ h 

y* Y$4*- K2 4«c»«stifc*«l»*y--^7* 
40 P9MOS h^>^X^5. ilj^X^ 9?MOS h^> 

^I&ttitsSl 4(cj:^rtt>t;i/^ iS^fl-^vou 

- K2 4CCfltffi«:ttIff L/rK*a-rci*st?*i 0 
[0 04 0 ] X^f^MOS h-7>^***i§JHI 

tSCit, m2H»JRO*^3^ffe«?!)i|5l^tc. 

50 [0 04 1 ] <»5Httffl> HI 0te^WKJ:4#5 



(6) 



<tfPl¥9 -4 6 5 9 6 



10 



s. c©«atcj:o*iircifi4-r*iB«it«rjqiwrsc 
&t <t#i-c#s©-e. s/N<Dm>ns,K<Dm&m-^$: 

[0 04 2] SI 0 {C^fltg©®^*. §8©pn7 
* h^W^--K24(Dftb«3«:^^-S. ^4JUS^t|B] 

sftswp^ji-xoii-f s^ru^t. mmmmm io 

[0 043] 

[ o o 4 4 ] x. iii^fi^©fln», #fln»*IBtt*ft© 

r. «^tt«WTMrffi«:S*j£-c**<bi,^a**>**. 20 
[HlB©fl*&K9!] 

[01] #28H!{c«fc*S& 1 ^ffl©8i«SlftlHlgS»J?£0-C 

[02] *mnc£2>mimi&m<Dmmi8iffim'c$>z. 

[0 3 ] #2^fcj:smS^tBJ©*^3>i^ + -- h 
( 1 ) -C*4. 

[04] ##Si8CcJ:£Sfn*J6WD*-f 5>^ + - h 
(2) X'fri,. 

[05] *^«ci:.2.m23ltfi^©SiB§e ; J08S»gK0'C 

30 

[06] *mnc£?>m2mmffl(D*>*v7i}v-y 

■Y JU^0-C*S„ 

[0 7] *^tc«fc^^3S©i0l|©«ifBSWIeIK«fi5E0-C 



* [08] *^fcJ:S^4j|^©ftlllS6«j|5I8S«RS0t? 

[09] *^{cJ:5®4||ifeFfl©ia3S»fffii0r*.S„ 
[010] *^( C J:S^5||JSFll©ilimKffi0-c* 

[011] ii£*©H^}tlS^g©ii{BS[Hlssitfi£0-c* 
s. 

1 ^m^^gp 

2 7ti-y-h 

3 iiX-/^MOSh7>^$ 

4 V Hz hMOS h 7>^*£ 

5 V-^7*D77>7' 

6 TK^S^XW yfMOS H5>y*£ 

7 V-X7*a7filMOS h7>^X$ 

8 Bim^fEjUMOS h7>yX£ 

9 Bjm^j^lMO S F7 S 

I 0 BftUTjg^gfl: 

I I mmttmmmm 

1 2 Tk^KiUMO SF5 $ 

1 3 7k¥-mt)& 'J -fe h MO S h =j * 

1 4 ^SiiT>-7" 

1 5 *¥j£3£BB 

1 6 Sitt^20Sg 

17 P9i* 

1 8 r- httftfit 

1 9 — J1B*"JS i 

2 0 -na^usi 

21 n ' 70-f^>^f^a-7 3 > 
2 2 iw£*-f 7fMOS hvlsVXZ 

23 jns^-r7fMosh7>yx^ 

2 4 P ny * V % 4 3r— F 
2 5 nil 
2 6 «BBP* d 



[06] 



[09] 



[010] 



Cy 


Ye 


Mg 


G 


cy 


Ye 


G 


Mg 




hu 7 T hv 

• 4 . * . / ! \ \ . - ■ 

* — 1 , * — '.t.L.: - 



2 



*3 Voo 



(7) 



^¥9-46 59 6 




[S3] 
-fi 



-TL 



j*i r*-L 



n 



fl 



TO T, 



U-iU. 



_TL 



1. 



_r 



[14] 




*TXo 

#PGO " 
*PGe 



n 

J"1 



K 



iJUL 

Ti Ta' Ta* 



(9) 



#P§¥9 - 4 6 5 9 6 




- 4 6 5 9 6 



i&nmwi ] ftmmm <ommK. «t zmjEvmis, 

[^fB] fSl 1^(1 99 9) 1 0^2 9B 



[&HJ#-S|] 6 5 9 6 

CfiHB] ¥fiS9¥ ( 1 9 97) 2^140 
[*fffl#«] 6 6 

[fflBHHf] 97 4 7 1 

H04N 5/335 



H01L 27/146 
CF I 3 

H04N 5/335 E 
P 

H01L 27/14 A 



[«HJB] ¥f£l Of 12^18B 
[*«»iE 1 ] 

[»iE#8c] 
[WEftS] 

1 ] #*£8HR-? 1 rifc£Ofc««r*liaS;* -C 

ft* v - x 7 * a y r > ^-c^t-awm^-r 6 

v - x 7 * n <? r > yzmmmtc 1 ffi^-r & c t 
mfrzmimisms. 

{ mum 2 ] mmm 1 «ciBis©gf*!t &$sgfc t>r , 

ttrfe^m^^^ #MO S h 5- >yx ^y- Fidr-h 
T<D£j?mfr h c £ <h -r £ HttUSffcilg. 

WIBilHBSifcJR^OMOS h7>yx$y- h^rJiaiel 
£ £ f SBfcJg&iSg. 

[1*^ 5 ] mtm 1 ccfat8©@»»«^g*j<-»-r , 

-f- ■< > iff 4 y - is a -s c £ 

£-r£@{*ftl§!i£g. 

[»*« 6 ] mm 1 tciBttoatfjttssg^a^fi 

-m 



go 

[l»*^7] ifcJt%6(ciBtS®BflMMl&S:bl>-C. 
buIB^u-tv > ■< y *~ *J 3 < t^z 

BiriB3tm^^^©^*ffl uc -< > * - - yitmc <t 

£ O D D R V? E V E N £ |3]8B L X fflffe^lf ■< y /< £ - > 

a^ammm^nh c t *m®.t?2>mmk&.$ga.. 

-■7--/ y*.-isa >aw$sjjg-e, 

1 ooHiriB^a-T--^ ^y^-f y ^-iy^^memmoj 

v - x ^ * a 9 t > g 4 mrtBil ir y. 4 v » * ®mm ic 1 
gB^u «feBff^riqi<Pia»<PB(HBgwx>f »»o:fta 

mm. 

mt*y-y.y *ur>T>y'x-ms.\titsn^titfTti>m 

fj§B^^^?ri£ij§X y f^btlM^, M§B 

ig'SrBiriBSga^tcs^. f?§B^g^@^6g)-en'e 



iMim».mm%] 0013 

COO 1 3] §65c. BtfcJSfilgSfcOT, 3Kt£&* 

c -r£„ £fe. ±ibt£^^^cdmo 

S h ^^isAZif- t-£JIi2[p|Sg©MOS h5>^*£ 
ilHj-I^rft^bfcC -r*,, *fc. ±IB5fc 

KSXttgiRfjiB? n - f- < > iff 4 7 ^. - is a >S|Wi£ 
«r*sci*w»i-r<&. £fe±iB@f«g««g£« 



#Pa¥9 - 4 6 5 9 6 

a >gpg>^fe^fb£ v-^7 * p *7T> :?rgiaffl 

^TW^-^a >gg{CfStag>Bir§Bjl£g^5g 

fimcmL mr§B^a^i5^6g>-€-n-encD(i^^^ 
■r-sg^#ig^ym^ia{c»tf fee 

T, -b>1fg>^Mb^iSS/NCiii^{i#^:ff-5C < !:^ 



-m 2- 



